This study aims to analyze the level of Willingness to Pay of the community around TapakTugurejo Village, TuguSubdistrict, Semarang City in pollution prevention efforts on the Tapak River. This study offers a water purification model with the slow sands filtration method to improve water quality on the Tapak River. The analysis used was hypothetical market, Contingent Valuation Method (CVM), and multiple linear regression analysis to determine the Willingness to Pay relationship with other influencing factors, such as income, education, and age. Data was obtained from 30 respondents who were residents in RW04 TapakTugurejo Village, Semarang. Sample collection used in this study was the strategic random sample method. Hypothetical Market Value of respondents determines the willingness to pay for river pollution prevention efforts. The results found that the average cost of willingness to pay (WTP) of respondents for river pollution prevention activities from 30 respondents was Rp. 14,000.00. The total cost of WTP per year must be paid by the community from the loss of mangroves in the Tugurejo Village with a population of 6,941 people, was Rp 97,174,000.00.
INTRODUCTION
Rivers have an important role in life. The existence of river ecosystems can provide benefits for living beings. However, destructive human activities can adversely affect the quality of rivers. For example, industrial activities that use the river as a waste disposal site. These activities will certainly have an impact on the decline in water quality, due to changes in physics, chemistry and biology. Polluted river conditions also cannot be used for fishing activities (Salmin, 2005) .
The monitoring results of the Ministry of Environment in [2014] [2015] [2016] [2017] showed that water quality in Indonesia in the past four years tended to decline, especially in the Java and Sumatra regions. This decrease is indicated by an increase in the percentage of the number of river monitoring points with a heavily polluted status, which can be seen in Figure 1 . Figure 1 shows that in 2014 as many as 59.9% of river monitoring points in Indonesia were heavily polluted, the number decreased in 2015 to 45.8%. In 2016, it increased to 62%. After that, it increased to 75% in 2017. The source of river pollution came from domestic activities measured by the proportion of Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) as well as coliform content. River water quality in most provinces also has organic content that exceeds the value of quality standards (represented by COD parameters).
Based on Government Regulation Number 82 of 2001, which is equal to 25 mg / l (KLH, 2012) .
Tapak River is one of the rivers that has an important role in the city of Semarang. Apart from being a supporter of community activities around the river, the Tapak River is also used to support agricultural activities and pond fisheries. On the other hand, the Tapak River is also used for industrial activities as a waste disposal site. In general, Tapak River is only used for agricultural irrigation of community. But in the upstream area during the dry season, when the artistic water of the community experiences drought, washing activities and the need for toilet washing (MCK) are still being carried out. The use of the Tapak River, which varies from upstream to downstream, causes household waste which is also a major source of pollution along the river. Pollution levels can be known through BOD and COD test results according to water quality standards. River pollution can cause health problems. Therefore, efforts need to be made to reduce the level of pollution so that the river conditions do not worsen. One method that can be applied is slow sand filtration, which is the process of purifying water through a pile of porous sand to reduce the content of organic and pathogenic organisms. Water is directed through a filter in the form of fine sand, gravel and stone. Communities have a central role in tackling river pollution.
To reduce pollution in the Tapak River, communities around the watershed need to be involved. The willingness of the community to pay (Willingness to Pay) is the capital to realize the solution. Broadly speaking, Willingness to Pay (WTP) can be interpreted as a measure of the maximum number of people to sacrifice goods / services to obtain other goods / services (Fauzi, 2010) . WTP are influenced by several variables, such as age, sex, income, number of household members, education, main source of drinking water, and status of home ownership to determine the willingness of the community to pay (Ningrum, 2018) .
Contingent Value Method (CVM) is a survey-based method that can be used to calculate WTP values. Technically, CVM can be practiced in two ways, namely experimental techniques and surveillance techniques. Basically, the CVM method is used to find out the desire to pay the community to improve environmental conditions and the desire to receive compensation due to environmental damage (Ladiyance and Yuliana, 2014) .
The survey was conducted along the Tapak River to find out the value of the WTP of respondents to the existence of a river water quality improvement program. The purpose of this research is to identify the source of pollution in the Tapak River, how much the willingness to pay from the community in the Tapak River area for the prevention of water pollution, and the analysis of factors that can affect the value of WTP.
RESEARCH METHOD
This study employed statistics descriptive to process the primary and/ or the secondary data. The primary data was obtained by conducting interviews directly and the secondary data sourced from journals and literature. The sampling technique is done by the strategic random sample method, where all houses around the Tapak River will be divided into several blocks and randomly sampled on each block. Interviews were conducted directly on respondents who resided around the Tapak River in order to obtain information in the form of data based on research indicators. 30 people who lived in RW04 Tugurejo Urban Village, Tugu Subdistrict, Semarang City to be interviewed as a research sample. Because respondents have different characteristics, it is necessary to have certain standards to measure them, standard variables can be explained more detail through Table 2 . This study uses the Contingent Valuation Method (CVM) method. This method is used to determine the Willingness to Pay (WTP) of people who carry out activities around the Tapak River. Furthermore, in this study also used the method of multiple regression analysis with the enter method used to determine the relationship between factors that influence the value between WTP. In the proposed questionnaire, there are several questions relating to the socio-economic conditions of the respondents including: age, gender, number of family members, presence / absence of activity, income level, and water quality level (Mitchell and Carson, 1989; Choe, K, et. al, 1996) .
In addition, further information will be asked about the water quality of the Tapak River and their activities around the river. To illustrate the opinions of the community about the water quality of the Tapak River three scales were used; 1). Clear and odorless; 2). Smells and looks cloudy; 3). Dirty and visible rubbish mound. To describe the water quality of the Tapak River respondents were asked to choose between level 1 to 3. In the next stage, respondents will be asked questions about the willingness to pay a certain amount in one month, to help fund the river water quality improvement program. The amount to be paid ranges from 5,000 to 20,000 rupiah per month. This study aims to estimate the value of river water quality improvement and to determine the socio-economic factors that determine this value. This study uses three types of estimates: 1). Simple average. The expected willingness to pay (EWTP) is the average money spent by respondents based on the survey. (Choe at.al., 1996; Nam and Son, 2005) . To measure the non-market economic valuation, the value of the existence of a natural resource can use the CVM method (Fauzi, 2010) . There are several stages in conducting studies using the VCM method, as stated by Splash and Hanley (1993) in Lasonci (2012).
Table 2. Operational definitions of variables
The hypothesis built in this study is that the community makes an effort to tackle pollution on the Tapak River. Community contributions and related parties are needed to support the development of river.
Pollution by providing monthly contributions. The money from the contributions will later be used for the construction of water purification facilities using the slow sand filtration method. The
Variable Definition Value

Willingness to Pay (WTP)
Possibility of someone's willingness to pay (WTP) in order to overcome river pollution. This variable is measured using a dummy variable, namely 1 for the decision to be willing to pay for river pollution prevention costs, and 0 for the decision not to pay the cost of controlling river pollution. (Hanley and Spash, 1993) Information:
The estimated total value of WTP can be obtained using equation (2) The test of multiple linear regression statistics with the enter method is used to find out what factors affect the value of the WTP. Regression is done using Eviews 9 software. Three independent variables are used in this analysis, namely age, education duration, and income, which is expected to affect the dependent variable, namely the value of WTP. The regression equation for WTP values in this study are as follows:
RESULTS AND DISCUSSION
This research took place in Tapak Village, Tugurejo Urban Village, TuguSubdistrict, Semarang City. The area of Tugurejo Urban Village is ± 855,838 Ha. Divided into 3 elevations, namely lowland. In this research, characteristics of respondents varied greatly, both in terms of gender, age, education and total income. With a sample of 30 respondents, 80% were male and the remaining 20% were women. The age level of respondents in this study was varied, between 31 -57 years, with an average age of 43.7 years. The highest number of respondents was at the age of 41-50 years as many as 19 people. The average duration of education in this study was 9.4 years, with the highest education being undergraduate and the lowest education was not graduating from elementary school. The average income of respondents is Rp. 1,851,666, with the highest income of more than Rp. 5,000,000 (1 respondent) and the lowest income is <Rp 500,000.
There are two scenarios offered to overcome pollution in the Tapak River, with complete details can be seen in Table 3 and  Table 4 .
Economic valuation to overcome pollution in the Tapak River (Contingency Method Analysis / CVM). The economic assessment carried out is an analysis used to determine the level of willingness to pay the people who live around the river to contribute to the prevention of pollution on the Tapak River. The calculation of economic valuation is carried out using the Contingent Valuation Method (CVM), which consists of willingness to pay (WTP) of people living around the river to spend the cost of making slow sand filtrations. Using the CVM method, commodities that do not have market prices, such as pollution levels, can be calculated. The following are the results of the implementation of the CVM method in this study:
First, setting up the hypothetical market -all respondents were given information and explained the importance of paying contributions as a contribution of the community to preserve the Tapak River. Therefore, community participation in maintaining the cleanliness of the river so that pollution can be reduced so that the benefits of the river can be felt by the next generation and with the aim of environmental sustainability.
Second, obtaining bids-in this research, the technique used to determine the value of the respondent's WTP is game bidding. The method of bidding game is applied by giving an offer value to respondents who are willing to pay. The game starts from the middle value when the respondent is willing to pay, then the offer will be raised. However, if the respondent does not want to choose the middle value, it will be lowered to the lower value until it reaches the WTP value desired by the respondent. Optimal bidding design will refer to the bid price and sample size which minimizes information about welfare measures. The maximum probability of estimation which has the potential to increase is greater. If the sample is small, but when the sample size increases it will decrease the bias proportionally. Estimates of pollution prevention costs on the Tapak River are based on interviews. The offer value scenario is divided into two as shown in Table 3 . In scenario 1, offered the development of the Slow Sand Filtration which aims to filter tread river water contaminated by liquid waste from factories and the environment around the Tapak River ecosystem is maintained, in this study used an estimate of maintenance for one year.
The Slow Sand Filtration will be built with a length of 4 meters and width (2m x 2m). To filter polluted river water, several components are used, namely: recharge fibers, fine sand, charcoal, gravel / split rock, large stones, wire mesh, settling tubs, and filter tanks. In the first year maintenance the components to be replaced are recharge fibers. The total cost needed to build the Slow Sand Filtration is Rp 80.850.000. The fee will be borne by the community around Tapak River, by making annual fees of Rp 12.000 per year. It is expected that the development of the Slow Sand Filtration can reduce the level of water pollution in Tapak River. In this research, scenario 2 is also offered, namely the ecososystems in Tapak River stagnant organic and inorganic rubbish and those around the Tapak River, and offering management of simple waste banks for estimation of 1 year maintenance. For collection of rubbish that is pooled as well as that is around the Tapak River will be carried out by workers who will later be paid. Later the worker will walk along Tapak River using getek and the garbage will be put into the trash bag. For the management of a simple waste bank, then will be distributed as many as 30 barrels / drum of large trash as a waste dump for the surrounding community so as not to dispose of trash carelessly. The total cost of scenario 2 is Rp 139.350.000 per year, which will be borne by the surrounding community. If the community around Tapak River agrees with the existence of these two scenarios, the costs they have to pay are Rp 21.000 per year. The next scenario offered to deal with pollution in the Tapakriver is to use a scenario approved by collection of inorganic and organic solid waste in water and on land, The concervation scenario can be seen in Table 4 . Construction of a beam-shaped slow sand filtration that extends downward, 4 meters in length and width (2m x 2m). The settling body is used to precipitate particles contained in the water.
A filter body is used to filter the water that has been deposited. Wages of labor collectors, the labor collector of garbage is the energy that is used to collect garbage both on the edge of the river and in the pool at times, garbage collection is done twice a month. Rent Getek, getek rental is used to take rubbish that is pooled on the rivers, 1 getek can fit 2 people. Simple bank waste management personnel are administrators who are paid monthly to take care of simple waste bank administration. Maintenance is carried out every 1 year, by replacing one layer of slow sand filtration and in the first year replaced is a layer of palm fiber.
Based on the interviews, 30 respondents stated that the water conditions in the Tapak River were exposed to pollution. There are three sources of pollution in the Tapak River, namely household waste, factory waste around the river, and human waste. The description of the results of interviews regarding sources of pollution in the Tapak River can be seen in Figure 2 and Figure 3 .
Based on the illustration in Figure 2 it can be seen that as many as 13 people or 29% of respondents stated that the source of pollution in the Tapak River came from household waste. The majority of respondents as many as 29 people or 64% of respondents revealed the source of pollution in the Tapak River was caused by factory waste. Figure 3 shows that the majority of respondents were 22 people or 73% of respondents were willing to pay to support pollution prevention on the Tapak River. A total of 11 people or 36% of respondents were willing to pay a nominal value of Rp 10,000. Meanwhile 6 people or 20% of respondents are willing to pay a nominal value of Rp. 20,000. Third, calculating average WTPinterviews using questionnaires were conducted to observe willingness to pay from respondents, and to find the value of WTP that must be paid. The results showed that most respondents stated "willing" about the application of the slow sand filtration on the Tapak River. When respondents were asked whether they would be willing to participate by paying dues according to the amount set. The average value of respondents' WTP is calculated based on the ratio of the number of WTP given by respondents and the total number of respondents who are willing to pay. Distribution of WTP respondents and total WTP in relation to efforts to maintain coastal cleanliness Tapak River. Based on Table 5 , it can be seen that the lowest WTP value that the community is willing to pay is Rp 10,000. While the highest value is Rp. 20,000. The average value of willingness to pay for pollution prevention efforts in the Tapak River, Tugurejo Urban Village is Rp. 13,864, or rounded up to Rp. 14,000. This price shows the value of the WTP close to the value of the scenario 1 response measures.The estimated total cost that is willing to be issued by the community in the effort to overcome pollution in the Tapak River is obtained through the elimination of the total WTP value. The aggregate value of the total WTP of community is obtained by multiplying the WTP value, which is Rp. 14,000 with a total population to get the total value of WTP of community in Tapak Village, Tugurejo Urban Village, TuguSubdistrict. Total population in this study is 6,941. The results of calculating the total WTP are presented in Table 6 . Last, aggregating data -the proposed average value in accordance with Table. Table 6 shows the total WTP of Tugurejo Urban Village, Tugurejo Subdistrict community in the efforts of pollution prevention in the Tapak River is valued at Rp 97.174.000, this value is the total value for pollution prevention in the Tapak River using the slow sand filtration method. Table 7 , it can be seen that the value of R square (R2) is 0.51, indicating that the WTP value of 51% can be explained by variables in the model and the remaining 49% is explained by variables outside the model. In addition, it is known that the calculated F-value is 9,084504 with a Sig. of 0,000277, which means that the value of the resident's WTP to improve water quality in the Tapak River is influenced by the independent variables together. Based on the results of multiple linear regression tests, an equation model is obtained as follows WTP = 2302,524 + 6,418FUi +47.382LPDi + 0,003Pdi
The multiple linear regression results show that the income variable has a significant value of 0.0003, at the significance level α = 5% and the coefficient value with a positive sign (+) shows that income has a positive influence on the magnitude of the WTP value. This mean that the higher the income of the community, the higher the willingness to pay the community to deal with pollution in the Tapak River. This result is consistent with the research conducted by Annisa and Harini (2014) which shows that income has a positive effect on the value of WTP. The income of the population influences the value of the WTP because assuming the higher the income, the higher the funds allocated for other costs, in this case, to support the improvement of water quality on the Tapak RiverOther independent variables such as age do not have a significant effect on the value of WTP. This is indicated by the significance value of age is 0.9686 which is greater than the significance value of 0.05. This result is supported by research conducted by Ladiyance and Yuliana, where the results obtained indicate that age does not significantly influence the value of WTP that the community wants to pay. The condition of the Tapak River which is polluted by liquid waste from factories both upstream and downstream, is exacerbated by the bad habits of people who throw garbage at random -further worsening the situation. There are two scenarios offered in this study. Scenario one offers the development of slow sand filtration, which will be built in the lower reaches of the Tapak River. The development of the slow sand filtration aims to filter Tapak River water polluted by industrial waste so that river water can be used to irrigate rice fields and irrigate ponds without causing losses to farmers and fishermen. While the second scenario offers cleaning of waste in the Tapak River and the management of waste banks, with the aim of cleaning the river from garbage and inviting the surrounding community to dispose of garbage in its place so that the river is clean.
CONCLUSION
Based on the results of the survey and analysis of willingness to pay, it can be concluded that pollution on the Tapak River is caused by 
factory waste, household waste, and human waste. There were 22 respondents from 30 respondents who were willing to pay to support the prevention of the Tapak River pollution in Tugurejo. The rate that is willing to be paid by the community is Rp 14,000.00. In this study, there was a total population of 6,941 people, which resulted in a total calculation of WTP for the effort to overcome Tapak River pollution by Rp 97,174,000.00.
The results of the analysis also show that the amount of income is a factor that influences the value of WTP. Whereas age and education are factors that do not affect the value of community willingness (WTP) in the context of pollution prevention on the Tapak River.
